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Where a translation of the international application must be furnished to an elected Oiffice, that translation 
must contain a translation of any annexesi to the international preliminary examination report. It is the • 
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'.'.'■• PCT Applicant's Guide.- :-.-^v- v « ' ■ - . ^ V "''- '■'•••'•"^ • ■■' ^ 
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Authority and is transmitted to the applicant according to Article 36. 



This REPORT consists of a . total of 6 sHieets. including this cpviBr sheet. 

El This report is also accompanied by ANNEXES, i.e. sheets of the description, claims amd/^r draWinfifS which have; 
been amended and are the basis for this report andA^r sheets containing rectifications made before thiis Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions; under the PCT). . :; 

These annexes consist of a total of 2 sheets. : ■ " : 



3, ; This riBport contains Indications relating to the following items: 
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Priority-;/' 
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Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and ekplanatlons supporting such statement . ; / 

■Certaindocumeints citiBd; ; 

Certain defects in the International application ' / '-'y^:.': 

Certain observations on the international application 
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■l:;-\Basis"of the report ''\-' . ■■: -C.' '■ .. . -^'f^V;;.::'-;; 

1. With regard to the elements of the internationar appilcation (Replacement sheets which Have been fumlshed^^^ 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70^17)): : 



Description, Pages 

; 2-33 as originally filed . ^ v 

1. ; received on 20.06i2003 with letter of 22.04.2003^^ ^ ^ . = 

Claims, Numbers 

2-28 as originally filed 

1 received on 03.03.2004 with letter of 03.03.2004 . 
Drawings, Sheets 

1/2-2/2: as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless pthewise indicated undeir this item. 

jhese elements were avaiiable or furnished to this Authority in the fqllowing language: , which is: 

n \he languajge of atranslation furniished forthe purposes of the intern search (under Rule 23.1(b)), 

□ the language of publication of the internatidnal application (under Rule 48.3(b)). , 

D the language of a translation furnished for the purposes of international preliminary examination (under ; 
■ ; ■■::,Rule 55.2 andA)r.55,3). 

3- With regard to any nucleotide and/or amino acid sequence disclosed in the international applicatibnv the 
international preliminary examination was carried out on the basis of the sequence listing: = 

□ ;;<x)htained iri the internatio^^^ 

■ r: □ filed together with the interhationa| applicatior) in corrip^^ form. :^ 

: □ furnished subsequently to this Authority in^^ w^^ 

□ furnished subsequently to this Authority in computer readable form. 

□ The statemeiit that the subsequently furnished Written seqi 
: in the international application as filed has been furnished; 

□ the staternent that the ihformatioh recorded In computed readable for*m is identical to th^ written sequence 

■V^^';;.; listing "has been furnished.^' Vo. - . ' V''--"' 

4. The amendrhents have resulted in the canceilatioh of: • ; ' : 

the'description,..-:; •■ pages: >. -.vV i-':""'-- ■r'':^ "'.-•.•••■A.;' • "^.".••'•^•^'VY;•;'•••'"■■■ 

".''..□/"the claims,;;; •;• •.•■;.v-':''Nps.: ;■; '-^ v."'. • \ •■ \r:-:-' \r , C:''^ :S' -'^ 

. '*\*-V'P^ the drawings, ^sheets:.;- \';.'..*\^ 3 '-v-:'.; ''v;-':' '•■ ;-";^; . 



Fo^ PCT^PEA/499 Unuko^ 2^^^^^^ ; • ; ' : > ; : ^^(-A^^-^ P^**^ 
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EXAMINAtidN REPORT 



International application No. PCtAJS 03/07443 



5. □ This report has been established as if (some of) the amehdrnents had not beeh m ■ 
r y been considered to go beyond the disclosure. ais filed (Rule 70.2(c)). 

(Any replacement sheet contaihing such amendm^^^ referred to Uhd^^ annexed to this ": 

report/ • /• V V-'^V ^ ^i^.r ■ ^^^/V/'V-^' ' ^"''S ■ ; ;.::^-r/v' v ■ vV'/V'-'' ' 

6. Additional observations, if necessary: '. ' ; 'rir 
ill. N6ri-estab|ishmeht of opiiiiion with regard to ripyeit^^^^ 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be nonr^^^^. ; 
obvious), or to be industrially applicable have not been examined in respect pf: ; 

, □ the entire international ^pplicsrtion, - V 

^^;?:. .ISl.-:;'tlaims.N6s.-.1-28---- ^V:;;-?'-;:vvV-./ \ v^-;;;.^ •"^r /.r'^'iv^-r: : --f- • 

: ■^■ p because: ^ ;'v - ;^; '"' ■■■■'"■■''■'/'• . ^ ' f , ■ ; -t'C:'.:-' '^'"^ -v^----.-" '^i'" O:' >v:V"v 

; S the said international application, or the said claims Nos. 1 -28 with respect to I;A; relate to the'folloWihg ' V!; 
; ; subject matter which does not require an international preliminary examination ^(^ ' ; 

see separate; sheet v. - ■ ■:^v■^^;;,";' '''^-yr/---^:'' . . ■■'}■'['■■ ^''■^■"-^ -v-^^-^i^^h'-v '^;-^' 

□ the description, claims or driawings Y/nd/cate particular elements b^lqw) or said claims Nds; are so uhclear 
^ th^t no meaningful opinion could be formed Yspec//y) -y:- 

□ the claims, or said clainls Nps. are so ihadequately supported by the descrip^^ no nrieanihgful opinion 
-.;■*: ./ oould^be formed. • 'y[ ' y- / p * - •":-v'.:,% '^^ 

. -> □ .■ no intiBrnatiohal search report has been established for thie said claims Nos.^^^:^-^;^^^ ; v 

2. A rheaningfiil internationarjDreiinnihary exartiinatioh bannot be carried put due to the failure of the hucleotlde and/ 
'or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions:.. . 'f/V •■•'.^ ' •■"■.'^ 

d the written form has hot been furnished or does not cpniply with the Standard. 

□ the computer readable form has not been furnished or does hot comply with tlie Standard.^ ^ ■ 



VJ Reasoned statement under Article 35(2) with regard to novelty, inventive step or Indus^ applicability; 
citations and explanations supporting suc|> s^^ 



1. statement 








" Novelty (N) ; ;; 


Yes: 


Claims \. 


;-'vi'l-19,^2,::v''::'^^ 




; ^ No: 


Claims 


1-10,20,21,23-28 


. Inventive step (IS) 


; Yes: 


Claims 






= . : No: 


. Clainr»s 


;?•.■:1-28:A^^;^-■; 


.. . Industrial applicability . (1 A) •. 


Yes: 


Claims^ 






: :;. No: / 


Claims : 
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INTERNATIONAL PRELIMINARY International application No. PCT/US 03/07443 
EXAMINATION REPORT ■ SEPARATE SHEET • .. ^--y:"- 

Re Item III: K 

Claims T-28 relate to subject-matter considered by this Authority to be covered by th^^^^^ 
provisions of Rule 67.1 (iv) POT. Consequently, no opinion will be formulated with respect • 
to the industrial applicability of the subject-matter of these claims (Article 34{4)(a)(l) PCT), 

Re Item V: 

The documents cited in the International Search Report (ISR) are numbered D1-D7 in the 
order of their listing. Unless othenvise specified, reference is made to the passages cited 
in the search report. ■ ■ 

1 . Present claim 1 is not acceptable under Art. 6 PCT. The therapeutic application is 

functionally defined by a nriechanism of action ("stimulating psfeob^^^^ 
--^ growth of new bone") which does not allow any practfcai application in tl^e fbrrh of 
^ defined, real treatment of a pathological condition (disease). 

■y' 2 : D1-P3 disclose 2-methyleiie-19-h6r-dil^^ of borie 

fracture healing iarid improved bone grafts. 
: d3 in particular discloses that the claimed cornpound "ca^^^ also be used In 
^ conjunction with bone replacerheht procedures, such as hip replacements; Knee 
replacements and the like", - V; -;;';;-; 

The property of 2-rnethylehe-1 9-nor-dihydroxyvitamin D3 to stimulate osfeo/>/asf/c- 
med/ated growth of riew borie does not appear to be d new technical effect deriving 
^ y^^ use, as 2-carbon-modified an?tlogs of 1 ,2!5-(OH)2p3 were already used 

: ' V to increaise the rate of skeletal repairs such as repair bf fractures arid: soHdific^^ 
of implants, in D1-D3.V--:,' 

Therefore the subject-rnatter of claims 1-1 ^ cannot be considered novel 

;:;r:;----y oyerpi-D3 (Art,33 PCT):;::::;;:'-- 

/}■: y 3. The : sarne : V applies to ■ D4 and • ; D5, ^; : ; w^ 

^ ^^-methyl-19-n6r^20(S)-1alph 03 f or the imprpyern^nt of ^^b^ 

fracture healing arid improved bone; gra^ and the selective r^^ 

Vfrom bone.'"-. V'!' r'''^,.,.'^:-. \.-t.L:" --^.'v' /'-.xA 

D4 and D5 anticipate iiereby the su^^ of claims 1-9,21 ,23-28 (^ 
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INTERNATIONAL PRELIMINARY Interhatiohal application Na PCl7US 03/^ 

EXAMINATION REPORT- SEPARATE SHEET V 



The subjec^matter of claims 1 1 -1 0^22 referring to the ac^^ fojrmula- ^^^^^ 

l/appearstp be n^^ as it is not anticipated by the cited prior art (Art. 3^ 
::PCT). fv' 'k^^^^^ ;• ^'•^•^■;■t:- 

H6Wever no inventive step:; for claims -11 9,; 22: - can b fbr : the ; ' 

.fonowingreasonsij':''.,''^^^^^^^ ^t/y{r^ ■-'S^^^ 

D6 discloses derivatives of 1alpKa,2^^ analogy, in whiph av- j 

hydrplyzable group is attached to the hydrdxy group at carbon 25 of the mpjecule and :^ 
bptlpndlly to any other of the hydroxy gfouj^i present in the mblecule/The presence ^ ^ 
of the hydrplyzabie group attached to the hydroxy group at carbon 25 of the molectile 
provides ifpr the "slow release" of the biologically active vit D cpmpoundv 
hydrolyzalDle groiip is pre^^ ^ 

It would be obvipus to the person skilled in the art to apply the teaching of 06 with : 5 
corresponding effect tp the comppunds displbsed iri documents 01-03, thereby 
arriving at 2-methylenb-1 9rhbr-dihydroxyyltam^ OS iacyiated derivatives, according 
tb clainris 11-19, 22., 

Thb subject-matter of cl^in^ involve arv ihve^ntive ste 

■^Article 33(3^ PCT)^- " 

For the assessment of the present claims 1-28 on the question whe^^ 
industrially applicable, no unified criteria exist in^^t PCT Contracting Stafe^^^ 
patentability can also be dependent upon the fonrnulatipn of the claims. The EPO, for 
exkmpie- does hot recognize as industrially appilic^ the subject-rn^tter of claims 
to the use of a compound in med treatment, but may allow, however, claims to a ^; 
known compound for first use in rnedical treatrhent and the use of such a cpmppund 
fprihe manufacture of a medicament for a new medical treatment. i 
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10/509065 

USE OF CA RBON-2-MODIFIED-19-NOR-VIT[y4MIN D ANALOGS TO 
"liSfDUCE THE FORMATION OF/iEW BONE '~ 



BACKGROUND OF THE INVENTION 
The present invention relates to vitamin D compounds, and more 
particularly to 19-nor vitamin D compounds sybstituted at the carbon 2 position 
which are useful for stimulating growth of new bone. 

The ability of vitamin D to bring about normal bone formation is well 
recognized and has been for well over 75 yprs. Thus, vitamin D will heal rickets 
and osteomalacia. In the case of these two/diseases, it is envisioned that the 
osteoblasts of bone are able to synthesize the organic matrix of the skeleton even in 
the absence of vitamin D but that vitamiriD is required for the deposit of mineral in 
the newly-layed down matrix. In this capacity, it is generally believed that vitamin 
D heals rickets and osteomalacia by thejblevation of plasma calcium and 
phosphorus to levels required for the mineralization process to proceed (DeLuca', 
1981). Thus, early work (Shipley, Kramer, and Howland,^'^ 1925; 1926) suggested 
that serum taken from normal rats couM heal rachitic lesions in culture, whereas 
serum taken from rachitic rats was umble to bring about the same healing process. 
Later, it was discovered that this was because vitamin D by virtue of its ability to 
elevate the absorption of calcium andjphosphorus in the small intestine, is able to 
raise the plasma calcium and phosphorus to supersaturation levels required for the 
mineralization of the skeleton. Furthtermore, it Was envisioned that vitamin D also 
could cause the mobilization of calcibm from bone to .elevate plasma calcium 
concentration (DeLuca', 1981) or colild stimulate the kidney to reabsorb calcium 
from the formed urine (Yamamoto et al.'*, 1984) raising the plasma calcium and 
phosphorus product needed for the i lineralization process. Final proof that this is 
the case was provided when calcium and phosphorus infusion into the blood stream 
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CLAIMS 

I claim: 

1 , A method of stimulating growth of new^feone in a mammal comprising 
administering to amanraial in need thereof atherap|&^ effective amount of a 
compound having the formula: 




/ R7 



where Yi and Y2, which may be the same'or different, are each selected from the 



group consisting of hydrogen and a hydroxy-protecting group, where Rn and Rn 
are each hydrogen or taken together are a methylene group, where R6 and R7, which 



may be the same or different, are each selected from the group consisting of 
hydrogen, alkyl, hydroxyalkyl, fluoroalkyl, hydroxy and alkoxT, with the proviso 
that R6 and R7 cannot both be hydrogeij, or Re and R7 when taken together may 
represent the group -(CH2)x- where X il an integer from 2 to 5, or R^ and R7 when 
taken together may represent the grouj =CR8R9 where Rg and R9, which may be the 
same or different, are each selected from the group consisting of hydrogen, alkyl, 
hydroxyalkyl, fluoroalkyl, hydroxy an i alkoxy, or when taken together Rg and R> 
may represent the group -(CH2)x- whe re X is an integer from 2 to 5, and where the 
group R represents 



I 



34 



